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1. Introduction 

Resurvey of the triangulation chain which was installed in 1969 

along the parallel of 72 °S in Mizuho Plateau, was conducted during 

the period from 20 December 1973 to 16 January 1974 {see Fig. A 

and report I in this volume). The chain stretched for a distance 

of 250 km between S240 (A164) and two nunataks (AOOl and A002) 

\at the south end of the Yamato Mountains; the chain was composed 

of 162 triang les and 164 stations. 

The basic methods of survey and computation are almost the 

same as those described in detail in JARE Data Reports No. 17 

(Naruse et al. , 1972). Summarized in the following chapters are 

only the essential parts of the methods and results. 

2. Method of Survey 

The survey was based on the standards of the fourth order 

triangulation of the Geographical Survey Institute of Japan. 

As markers of triangulation stations, metal or bamboo stakes, 

1. 5 m-2 m in height, were set up on the ice or snow surface in 

1969 by JARE-10. Twenty-two stakes among 164 stations were 

'� The Institute of Low Temperature Science, Hokkaido University, 
Sapporo 060. 
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found mis sing during the re survey in 1973-1974 by J ARE-14; it is 

considered that the stakes had been buried under the accumulated 

snow. To make up for the missing stakes and accomplish the con

tinuous survey of the triangulation chain, 25 additional stations 

denominated in such a notation as A523 or A658 etc., were employ

ed in the resurvey bringing the total number of surveying stations 

to 167. 

The methods of observation are summarized as follows: 

1) Angle measurements 

Horizontal angle: All the interior angles of 165 triangles; 

Vertical angle: From each station to four neighboring stations. 

Wild TZ theodolites were used. 

2) Distance measurements 

On the ten sides of the triangulation chain; with an electrotape 

instrument (Cubic DM-20). 

3) Azimuth observations 

At nine stations by sun shots. 

4) Procedure of survey 

The field party was split into four groups (the same as in the 

case of the first survey), each with a theodolite and a tripod tar

get which could be extended in height from 3. 7 m to 4. 7 m above 

the snow surface. Each group carried out measurements of hori

zontal and vertical angles from one station to four neighboring 

stations where the tar gets were placed upright by the other groups. 

Personnel who assisted in observations are as follows: Masayuki 

Kuwashima, Masaru Ayukawa, Hitoshi Shirane, Yoshinori Murayama 

and Shigeo Shiga. 

3. Computation of Elevation and Position 

3. 1. Basic data 

1) Datum point: AOOl ....... adopted position 71 °47 128. l 11 S, 
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36 ° 12'12. 2"E (obtained by the astronomic observation in 

1969). 

2) Reference ellipsoid: Bessel's Ellipsoid (Radius of equator: 

6377397 m; flattening: 1/299. 15). 

3) Projection: Gauss-Kruger projection. 

3. 2. Correction of observed distance 

Observed distances were corrected in the following order: 

1) Meteorological correction with the air temperature and 

atmospheric pressure. 

2) Slope correction with the vertical angle. 

3) Sea level correction with the ratio of elevation above mean 

sea level to the radius of curvature of the earth. 

3. 3. Computation of elevation 

The elevation difference between two neighboring stations, 6h, 

was calculated by the following equation: 

6 h = ± g_ ( tan a 1 - tan a 2) + ±0:.1 + i._ i) - f u_z + _f z), 

where d is the horizontal distance between two stations, a the 

vertical angle, i the height of the instrument, and f the height of 

the target. Suffix 1 or 2 refers to station 1 or 2. 

The elevation of each triangulation station was obtained by ac

cumulating the elevation differences successively onto the elevation 

of a preceding station, whereby the elevation of the datum point AOOl 

was taken as 0. 00 m. 

3. 4. Computation of net adjustment 

Latitudes and longitudes of all triangulation stations were cal

culated separately by the data of· JARE-10 and JARE-14 by means of 

the net adjustment with the computer program developed by Harada 

(1966). 
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The triangulation chain was divided into three parts. In each 

part, computation of net adjustment was made by the least squares 

method from the observation equations, whose unknown factors were 

the correction terms to approximate values of the latitude and lon

gitude of unknown stations. 

4. Results 

Table 1 shows the results of calculations for ice movements. 

Latitudes, longitudes and relative elevations (above the altitude of 

the datum point AOOl ) of all triangulation stations are tabulated 

separately in November-December 1969 and December 197 3-January 

1974. The horizontal displacement of the ice movement for four 

years and its direction were obtained at each station from the dif

ference between two geodetic positions in 1969 and 197 3-1974. The 

direction of the displacement is indicated in Table 1 by the azimuth 

(0 ° : north, 90 ° : east, 180 ° : south, and 270 ° : west in true). The 

vertical displacement was obtained by subtracting the thickness of 

net accumulation for four years (see report IV in this volume) 

from the difference of elevations in 1969 and 197 3-1974; the posi

tive sign represents the upward motion of ice, the negative sign 

downward motion. The period in days shown in Table 1 indicates 

a time interval between two observations in 1969 and 197 3-1974. 

5. Surface Slope of the Ice Sheet 

Measurements of surface slopes of the ice sheet were carried 

out at every triangulation station in 197 3-1974. The vertical angle 

of the skyline was measured by a theodolite with the accuracy of 

one minute in such a direction that has a 45 ° interval between one 

another starting at a northward direction in true. Table 2 shows 

the minimum and maximum values of inclinations which represent 

the downhill and uphill slopes, and their directions. 
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Table 1. Positions and elevations of the stations of a triangulation chain in November-December 1969 and 
December 197 3-January 1974; surface movement of the ice sheet for four years. 

Station 

A001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
02 3 
523 
024 

025 
026 

24 November- 30 December 1969 

Latitude (S) 

7 1 o 4 71 2 8 I I 
, 1 Q 0 

71 47 11 .857 
71 48 02.590 
71 48 33 .777 
71 48 2 3 . 846 
71 49 46 . 454 
71 48 44 . 223 
71 48 4 7 . 0 59 
71 48 57 .068 
71 50 00 . 057 
71 49 42 . 7 80 
71 50 26 .440 
71 50 28 . 007 
71 50 36 . 302 
71 51 44 . 749 
71 50 46 .923 
71 52 34 . 249 
71 50 47 .837 
71 51 52 .552 
71 50 53 .324 
71 51 18 . 918 
71 50 05 .525 
7 i 50 16 . 4 7 5 

71 51 20 . 661 
71 50 31 .747 
71 51 45 .583 

. 

Longitude (E) 

36 °12 1 1211

• 200 
36 11 01 .873 
36 11 1 7 . 458 
36 13 07 .215 
36 16 12 . 604 
36 17 14 .416 
36 20 14 . 483 
36 16 0 9 . 10 3 
36 19 54 . 387 
36 19 56 . 070 
36 22 30 . 95 5 
36 22 11 . 12 5 
36 17 56 .047 
36 21 55 . 362 
36 23 18 .260 
36 26 43.101 
36 26 59 .415 
36 30 59 . 846 
36 34 28 . 039 
36 36 25 .133 
36 39 18 .862 
36 38 55 . 184 
36 43 44 . 535 

36 47 01 .640 
36 47 42 . 344 
36 49 59 . 996 

Eleva-
tion 

(m) 

0. 00 
25. 42 

- 3. 48 
14. 88 
27. 38 
63. 72 
40. 11 
32. 30 
41. 86 
84. 24 
79. 86 
96. 78 
82. 25 
96. 48 
99. 13 

116. 16 
121. 86 
122. 80 
133. 44 
13 3. 90 
137. 59 
121. 18 
127. 94 

128. 54 
12 3. 30 
140. 88 

20 December 1973-16 January 1974 

Latitude ( S )  

71 ° 47' 2811 .100 
71 47 11 .857 
71 48 02 . 564 
71 48 33 . 7 36 
71 48 2 3 . 7 97 
71 49 46 . 368 
71 48 44 . 15 3 
71 48 47 .005 
71 48 56 .998 
71 49 59 .977 
71 49 42 .669 
71 50 26 . 352 
71 50 2 7 . 92 9 
71 50 36 . 2 30 
71 51 44 .652 
71 50 46 . 814 
71 52 34 . 093 
71 50 4 7 . 6 34 
71 51 52 . 307 
71 50 52 .870 
71 51 18 . 448 
71 50 04 .938 
71 50 15 .956 
71 50 21 . 3 36 
71 51 2 0 . 146 
71 50 31 .231 
71 51 45 .068 

Longitude (E) 

36 ° 12' 12". 200 
36 11 01 .873 
36 11 1 7 . 420 
36 1 3 07 . 173 
3616 12 .553 
36 1 7 14 . 2 7 6 
36 20 14 . 349 
36 16 09 .037 
36 19 54 . 241 
36 19 55 .876 
36 22 30 . 726 
36 22 10 .831 
36 17 55 .791 
36 21 55 .072 
36 2 3 1 7 . 926 
36 26 42 . 797 
36 26 59 .019 
36 30 59 . 498 
36 34 27 . 714 
36 36 24 .830 
36 39 18 . 445 
36 38 54 . 834 
36 43 44 .179 
36 43 31 . 837 
36 4 7 01 . 213 
36 47 41 . 971 
36 49 59 .  586 

Eleva-
tion 

(m) 

0.00 
25.42 
-3. 58 
14. 74 
27. 51 
63. 70 
40.23 
32. 19 
41. 81 
84. 16 
79. 79 
96. 72 
82. 19 
96. 84 
99.20 

116. 28 
121. 94 
122. 84 
133. 54 
133. 72 
137.56 
120.97 

129. 34 
127. 94 
123.36 
140.59 

Movement for 4 years 
Horizontal 

displace-
ment . 
(m) azimuth 

o.o 
0.0 -

o. 89 335 ° 27 1 

1. 33 342 15 
1. 60 341 59 
2.99 333 03 
2. 53 329 07 
1. 79 339 06 
2. 59 326 55 
3. 11 322 53 
4.09 327 13 
3. 94 313 49 
3.46 314 20 
3. 58 308 31 
4.41 312 59 
4.48 318 59 
6. 16 321 41 
7. 13 331 52 
8.22 337 33 

14. 37 348 15 
15. 11 344 33 
18. 50 349 28 
16.45 347 56 

16.48 345 31 
16. 39 34 7 18 
16.44 346 04 

Vertical 
displace- Period 
ment (days) 

(m) 
-

-

+o. 13 1453 
t0.08 11 

+O. 33 11 

+0.27 11 

1·0. 20 1454 
+0. 15 11 

+o. 21 1457 
+o. 18 II 

+O. 10 II 

+O. 18 1458 
+o. 15 1466 
+O. 14 1 1 

+0.26 II 

+o. 30 II 

+0.24 II 

+0.24 1468 
0.00 II 

-0.03 II 

+0.03 1471 
-0.04 1474 

1475 

-0.45 II 

II 

-0. 18 14 76 



c.n � 

Station 
A027 028 029 030 0 31 032 033 034 035 036 037 038 538 039 040 041 042 043 044 045 046 047 048 548 049 050 550 051 052 053 

--�_,, ___ ,. 

24 November-30 December 1969 20 December 1973-16 January 1974 Movement for 4 years 
Eleva-Latitude (S) Longitude (E) tion La {m) 7 1 ° 5 0' 3 211 • 0 6 9 36 °51' 05". 205 122.09 71 ° 5 71 52 10 . 333 36 54 40 .452 143.44 71 5 71 51 04 .480 36 57 00. 673 140.70,7i ' 71 52 45 . 474 36 59 55 . 332 160. 38i71 '.l 71 51 35 .688 37 03 00 .467 156. 32 71 5 71 5305 .222 37 04 5 5 . 870 161. 88 71 5 71 52 26 . 050 37 09 39 .4371157.30 71 5 71 5 3 20 . 290 37 10 0 3 . 592 170.68:7] '-71 53 12 .928 37 12 07 . 737 169. 43 h1 5 71 53 48 . 646 37 11 55 . 286 1 79. 10 71 5 71 53 36 .423 37 13 53 .797 173. 89 71 5 71 54 34 . 372 37 15 17 .311 178. 18 71 5 71 5 71 53 35 .872 37 20 2 3 . 968 166.46 71 5 71 54 5 7 . 2 92 37 24 20 .067 172. 74 71 5 71 53 37 .885 37 29 03 . 914 158. 12 71 5 71 54 51 . 304 37 33 55 . 161 160. 70 71 5 71 53 33 .417 37 35 54 . 5 71 151.14 71 5 71 54 43 . 119 37 41 12 .511 158. 33 71 5 71 53 24 . 120 37 46 01 .499 145. 58 71 5 71 54 33 .921 37 49 07 .493 155. 76 71 5 71 53 56 .672 37 51 58 .195 156.74 71 5 71 54 5 3 . 492 37 54 09. 086 161.95 71 5 71 54 13 .943 37 59 08 .463 158. 71 71 5 71 5 5 32 . 919 38 02 06 . 92 5 169. 08 71 5 71 54 31 . 2 8 3 38 08 20 . 560 161. 26 71 5 71 55 55 . 959 38 12 21 . 79'1 1 72. 92 71 5, 71 54 42 . 54 7 38 1 3 48 . 112 71 5 

Horizontal 
---·--· 

�· . f Ele 'r7.\-itude (S) I L ongitude (E) tion (rn) dis place -mentl . h ( m) '" azunut 
v.ertical 

I Period 
displace-
ment (days) 

(m) 0' 3111
• 538 36 2 09 .811 36 03 .950 36 948 36 44 , / ,a.v 1 5 2 � 3 3 3 4 4 3 4 3 4 3 4 3 4 3 

4 4 

35 . 1 91 04 . 696 25 . 523 19 . 745 12 . 35 3 48 .091 35 . 830 33 . 789 27 .659 35 . 168 56 . 549 36 . 98 7 50 . 304 32 . 330 
42 . 02 3 22 .944 32 . 806 55 .519 
54 . 821 12 .691 

37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37 
37 37 

5 29. 995 38 4 29. 840 38 5 54 . 3 7 8 4 40 .838 

0 51' 04". 669 121. Sn 54 40 .088 142. 94 57 00 . 180 140. 361 5 9 5 5 . 134 15 9. 90 03 00 . 397 15s. 78 I 04 55 . 829 161. 64 09 39 .610 157 08 10 0 3 . 800 170.82 12 08 . 137 168.89 11 55 . 669 178.91 13 54 . 303 173. 22 15 17 .793 177.91 15 08 . 588 178.01 20 24 .616 165.66 24 20 .676 172 58 29 04 .620 157. 96 33 55 .648 160.02 35 55 . 206 151. 08 41 12 . 965 158.20 46 01 .909 145.79 49 07 . 751 155. 81 51 58 . 487 156. 61 
5 3 52 . 182 163. 73 59 08 . 848 158.70 
01 32 .679 170.19 08 21 .259 161. 84 12 22 .652 172.83 
t 3 49 . 15 7 156. 63 

7. 2 5 ! 342.· :�21 
I -1. 1 3 6. �)'.) '34 / 45 7. 10 6.41 5.42 6. 31 6.42 7.01 8. 23 7.59 9.01 8.65 

2.69 3. 76 8.65 1. 34 34. 24 4.25 6.66 4.64 5.84 

34 :: 50 35:. 19 35'/ 29 35S J7 =. ,;o ti 46 12 13 12 07 14 52 14 24 
15 59 14 17 13 44 8 36 10 18 7 20 6 11 4 07 4 30 

-0.87 -0.22 
-0. 34 -0.90 -1. 01 -0. 39 -0. 39 -0.41 -0. 52 -1. 04 
-0.68 -1. 43 -1. 06 -1.28 -1. 12 -1. 1 3 -0. 77 -0. 58 +0.05 

14'/6 
,, 

II 1477 
II 1478 
If 

If 

" 

" 

II 

" 

II 1480 
II 

" 

II 

II 

" 

. II 

II 

8.981 5 27 1+0.1811481 
5.22 9.69 3. 91 

8 34 9 33 10 45 
+0.06 -0. 36 -0.84 

1482 
II 

II 
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24  Novemb e r - 30 Dec emb e r  1 96 9  
St ati on L atitu de (S ) 

- ------- ---A 054 7 1 ° 5 5 ' 42" . 2 55 0 5 5  7 1  54 30 . 3 2  9 0 56 7 1  5 5 30 . 0 1  3 057  7 1  5 3 5 7 . 56 7 0 58 7 1  5 5  1 5  .6 20 5 58 0 59 7 1  5 3 42 . 5 3 3 060 7 1  54 54 . 646 06 1 7 1  54 03 . 2 54 06 2 I 7 1  5 5  2 3  . 4 1 6  06 3 7 1 54 00 . 479 06 4 7 1  5 5 33  . 34 3 06 5 7 1  54 19 . 02 4 066 7 1  5 5  3') . 795 06 7 7 l 54 46 . 3 30 068 7 1  55 37 . 3 3 1  069 7 1  54 31 . 05 3  07 0 7 1  56 2 3  . 1 74  07 1 7 1  5 5 22 . 04 3 0 7 2  7 1  56 2 3  . 6 56 07 3 7 1  5 5  1 3  . 464  07 4 7 1  56 24 . 6 1 2  574  07 5 7 1  5 5  20 . 6 1 7  076 7 1  56 50 . 2 2 1  077  7 1  55  30 . 402 078 7 1  56 53 . 1 38 079 7 1  5 5  37  . 2 28 080 7 1  5 7 04 . 381 081 7 1  5 5  37 .488 

L ongitu de (E ) ti on 
( m )  33 c, 1 9 '  3 1 " . 082 1 6 3 .  82 38 1 8  38 . 1 02 1 5 1 .  92 38 24  20 . 38 7 1 60.48 38 29 2 7  . 888 1 4 5. 44 38 29 59 . 8 52 1 54 .  60 

38 35 2 2  . 1 1 2  1 38. 92 38 39 1 5  . 84 7 1 5 1 .  1 6  38 4 3  0 5  . 7 92 1 44 .  36 38 47  2 3  . 854 1 1 5 2 . 98 38 50 37 . 7 7 2  1 34 . 5 1  38 5 1  30 . 7 6 7 1 55 .  70 38 56 56 . 407 1 3 1 . 2 7  39 00 38 . 4 7 0
1
1 70 . 90 39 01 54 . 1 7 2 1 5 1 .  1 8  39 0 5  :; 9  . 6 2 1  l 70 .  7 4  39 1 0  1 9  . 029 1 54 .  68 39 1 2  37 . 642  1 7 9 .  €A 39 1 4  58 . 95 1  1 6 5 . S l  39 1 7  0 1  . 5so l 1 1 8 .  89 39 1 7 46 . 06 2 1 6 2.4 5 39 20 47  . 208 1 69 . 04 

39 2 3 44 . 7 4 3 1 60.52 39 2 7 46 . 1 1 5  1 7 4 .  05  39 28 29 . 4 39 1 65. 99 39 32  00 . 36 2 1 81 . 7 5 39 3 1  26 . 9 7 5 1 7 1 . 79 39 36 3 3 . 8 54 1 88. 05 39 36 28 . 30 3 1 68. 29 

20 D ec emb e r  1 9 7 3 - 1 6 Janua ry Y 1 97 4 M ovement fo r 4 y e a r s  
! Lati tude ( S ) / L ongit ud e  (E ) 

---- ··-----J 7 1 ' 5 5 ' 40" . 3 1 5 1 38" 1 9 ' 3 1 " . 87 1 7 1  54 2 8 . 366 38 1 8  39 . 048 7 1  55 2 7  . 8 1 9 ! 38 24 2 1  . 1 30 7 1  5 3  5 5  ' 2 0 1  1 38 29 2 8  . 666 
7 1  55 1 1  .84 3 38 30 28 . 200 7 1 5 3 40 .079 38 35 22 . 804 7 1  54 52 . 2 25 38 39 1 6  . 307 7 1  54 00 . 7 46 38 4 3  06 . 3 1 0  7 1  5 5  2 0  . 9 1 2 ! 3 3 4 7  24 . 2 1 4 1 7 1  5 3 5 7 . 8 82 7 1  5 5 30 . 7 94 7 1 54 1 G . 342 7 1  55 33  . 1 3 1 7 1  54  4 3  . 587 7 1 5 5 34 . 6 3 3 7 1  54 2 8 . 2 :;  3 

38 50 38 . 1 48 38 5 1  3 1  . 1 29 38 56 56 . 580 39 00 :38 . 6 58 39 0 1  54 .2 6 1  39 05 59 . 795  39  1 0  19  . 090 7 1  56 20 . 5 1 6 1 39 1 2  37 . 9 1 5 7 1  55 1 9  . 285 39 1 4  59 . 1 58 7 1  % 20 . 9 79 39 1 7  01 . 9 28 7 1  55 10 . 702 39 1 7  46 . 287 
7 1  56 30 . 90 5 39 2 1  4 3  . 837 7 1 5 � P . 8 C) () l 39 2 3 44 . 7 4 7 7 l S () ,1 7 . (> l 4 7 1 5 5 2 7 . 7 2 J, 39 2 7  46 . 0 4 3  39 2 8  29  . 32 1  7 1  5h 5 0  . ', h ,  39 32 00 . 2 0 9  7 1  5 5  34 . �, , , i"\ 3 c) H 2. t i . 3 i � .  7 1 5 7 0 1 . 8 2 i, ·1 9 3 6 H . ;:, ) 6 : 1 1  · s 5  34 . � t r .. H 3 6  / 8 . 1 s o l  

E leva- k Hori zontal ti on I di spl a ce - Ve rtical  i p . , , dis pl ace- '[ f · .< (m) I rnent . (m )  1 6 3. 3 1  60 .  60  1 50. 86  6 1 . 5 1  1 60 . 1 2  68. 37 1 44. 8 0 7 3. 7 1 
1 54 . 6 2  1 38. 60 76 . 34 1 50. 6 1  7 5. 1 6  1 4 3. 32 7 7 . 89 1 1 5 1 . 9 1  7 7 . 6 8 ,  1 3 3 .  06 80 . 57 1 54 . 06 79. 07 1 28. 56 83 . 1 4  1 68. 30 82. 58 1 4  7 .  34 8 S .  0 1  1 6 7. 56 83 . 6 3  1 5 1 . 09 86 , 78 1 76 . 40 82 . 42 1 6 1 .  80 8 5 .  50 1 7 5 . 3 3  83. 0 3  1 58. 96 85 . 6 3  
1 6 5 . 07 1 57 ,  2 3  1 7 1 .  09 1 6 3. 1 0  1 78. 28 1 68.02 1 84 .  99 l t> 4 .  83 

84 . 33 80 . 80 82 . 94 79.  7 5  82 . 4 5 79 . 20 81 . 89 

ment ( <la 'i :: ') azi �uth _ ( 11 , ) ·-f--7 0 l 2 '  0 . 92 1 -8 3 1  - 0. 92  6 00 -0 .  97 I H ·  5 50 - 0. 60 I H,::; . , 
5 0 1  ' - 0 . 96 3 2 3 - 1 .  32 3 40 - 1 .  1 8  2 33 I - l .  1 8  2 35  - 2 .  06 I I  2 32 - 1 . 60 1 09 - 3 .  60 I 

, ,  1 1 5 - 2 .  9 1  1 4 86 0 3 5  - 3 . 66 I I  1 09 - 3. 97 ' '  0 2 3  3 .  7 2  1 1  50 - 3 . 86 I I  1 20 - 3 .  7 8 I I  2 1 9  - 4 . 06 I I  2 7  - 4 . 04 1 487 
0 02 - 4 .  1 1  I I I  3 59 3 1  - 4 . 06 1 490 3 59 1 3  - 3 . 6 8  f l  3 5 8  5 7  - 3 .  56 I I  3 59 08 - 3 . 57  I I  3 58 54 - 3. 09 1 1  359  1 0  - 4 . 0 3  f l  

. - - __ ___ _ L 



01 
a, 

Station 

A082 
0 8 3  
084 
085  
086 
087  
088  
588  
089  
0 90 
0 9 1  
5 9 1  
092 
0 9 3  
5 9 3  
094 
0 9 5  
0 9 6  
097  
098 
099  
1 00 
1 0 1  
1 02 
1 0 3  
1 04 
604 
1 0 5 
1 0 6 
606 

24 November- 30 D e cembe r 1 96 9  

Eleva-
Latitude (S) Longitude {E) tion 

(m ) 

7 1 ° 5 7 '  2 8 " . 6 0 6  39 ° 41 ' 1 9 1 1
• 370 1 92 .  94 

7 1  56 02 . 3 3 8  39  45  5 1  . 326 1 7 8 .  3 9  
7 1  5 8  00 . 1 44 39' 47 52  . 0 1 5  1 96 .  6 i 
7 1  5 6  5 7  . 8 5 3  39 5 1  5 3 . 624 1 92 .  0 1  
7 1  5 8  1 3  . 1 5 3  3 9  5 3  3 3  . 440 1 98 .  5 5  
7 1  5 6  4 3  . 7 00  39  56  5 3 . 7 1 7  1 8 3 . 6 8  
7 1 5 8 2 5  . 0 6 2  39 59  2 7  . 00 9  1 98 .  0 5  

7 1  5 6  3 8  . 7 82 40 0 3  00 . 5 0 3  1 7 5 .  8 5  
7 1  5 8  1 9  . 389  40  08 2 6 . 1 6 1  1 9 3 .  9 9  
7 1  5 6  4 6  . 1 00 40 0 9  59 . 6 1 7  1 7 4. 2 2  

7 1  5 8  1 5  . 0 89  40  1 5  56 . 0 38 208 .  2 2  
7 1 5 6 2 1  . 480 40 1 5  00 . 1 6 3  1 6 5 . 40  

7 1 5 8 1 3  . 2 58  40  20  02 . 32 3 2 0 5 . 46 
7 1 5 6 56 . 5 7 7  40 2 5 5 4  . 1 3 3 20 1 .  7 1  
7 1  5 8  2 9  . 3 7 6  4 0  26 56 . 1 36 2 1 4 . 4 1  
7 1  5 7  0 3  . 0 3 1  40 3 1  02 . 1 0 8  206 . 2 2  
7 1 5 9 1 0  . 2 5 9  40 35 06 . 598 2 2 8 . 04 
7 1  57 53 . 1 0 7 40 38 29 . 007 2 1 5 . 5 9  
7 1  5 9  2 0 . 7 52 40 42 52 . 804 2 3 1 . 98 
71  58 08 . 6 7 6  40 4 4  2 5 . 567  22 1 .  64 
7 1  59  1 6  . 3 7 1  40 49 2 6 . 978  2 2 9 . 70  
7 1  58  2 3  . 7 8 9  40 5 1  4 8  . 1 90 2 2 5 .  62  
7 1  59  1 9  . 5 36 40 5 3  37  . 2 67 2 34. 7 2  

7 1  5 8  1 7 . 884 40 57  46 . 62 9  2 3 1 .  7 2  
7 1 5 9 2 2  . 47 3  4 1  00 44 . 4 3 1  2 35 .  92 

20 D e cember 1 97 3 - 1 6  Janua ry 1 974  Movement for 4 years  

Eleva- Horizontal 
Ve rtical 

L atitude ( S )  Longitude (E)  tion di splace - displace-
Pe riod 

(m) ment ment (day1 ) 
(m ) azimuth (m) 

7 1 ° 57 ' 26 1 1
• 0 9 1  39 ° 4 1 '  1 9 " .  2 6 6  1 8 9 . 68 7 7 .  95  3 5 9 ° 1 6 ' - 3 . 4 5  1 4 9 0  

7 1  5 5  5 9  . 7 5 0  3 9  4 5  5 1  . 1 9 9 1 7 5 . 44 80 . 2 1  3 5 9  08  - 3 . 98  I I  

7 1  5 7  57  . 6 6 5  3 9  4 7  5 1  . 9 2 5  1 9 3 .  30 7 6 .  8 3  3 5 9  2 1  -4 .  32 l 49 1 
7 1  56 5 5 . 3 1 3 39 5 1  5 3  . 5 1 7  1 88 .  50 78 .  72 3 5 9  1 5  - 3 . 5 1  I I  

7 1  5 8  1 0  . 6 59 3 9  53 33 . 2 95  1 95 . 48 7 7 .  30  3 5 8  58  - 3 . 9 9  I I  

7 1 56 4 1  . 1 2 6  3 9  56 5 3 . 5 84 1 80 .  1 8  7 9 .  7 8  3 5 9  0 5  -4 . 5 1  , ,  

7 1  58 25  . 0 36 3 9  59 42 . 2 1 5  1 94 . 9 3  
7 1  5 6  3 6  . 2 0 3  4 0  0 3  00 . 1 54 1 7 2 . 2 1  80 . 00 3 5 7  36  -4 . 9 5  1 494 
7 1  58 1 6  . 87 1  40 08  2 5  . 644 1 90 . 09  78 .  1 9  3 5 6  2 2  -4 . 0 9  1 4 95 

71  56 37 . 701 40 09  47 . 3 7 5  I 7 1 .  69 
7 1  58 12 . 6 24 �o 1 5  5 5 . 300 �04 .  1 7 7 6 . 7 2  B54  42 - 3 . 8 7  I I  

7 1  56 0 0  . 44 3  4 0  1 4  43 . 7 64 1 64 . 47 
7 1  58 1 0  . 8 32 40 2 0  0 1  . 5 8 5  20 1 .  36 7 5 .  52 354 37 -4 . 5 3  1 4 98 
7 1  56 54 . 1 39 40 2 5  5 3  . 24 1  1 9 7 .  35 7 6 .  04 3 5 3  32 -4 . 2 4  f l  

7 1  58  2 7  , 0 2 6  4 0  26  5 5  . 4 57  2 1 1 .  20 7 3 .  1 2  354  5 3  -4 . 6 6  I I  

7 1  5 7  0 0  . 6 3 5  4 0  3 1  0 1  . 2 8 3  2 0 2 .  7 1  74. 6 8  3 5 3  55  -4 . 6 6  I I  

7 1  59  07 . 970  40  35  0 5 . 909  2 2 3 .  78 7 1 . 2 5  354  4 1  -4 . 2 6  I I  

7 1  5 7  50 . 745  40 38 2 8  . 1 7 3  2 1 1 .  38 7 3 . 64  35 3 45  -4 .  7 2  I I  

7 1  59  1 8  . 47 1  40 42 52  . 0 1 0  2 2 8 .  1 8  7 1 . 1 0  3 5 3  ' 5 1 -4 . 6 3  1 4 99 
7 1  58 06 . 328  40 44 24 . 6 7 7  2 1  7 .  38 7 3 . 2 7  35 3 1 8  - 4 .  54  I I  

7 1  59  1 4  , 0 80 40 49 2 6 . 049 2 2 5 . 62 7 1 . 56  3 52  5 1  - 4 . 80  I I  

7 1  58 2 1  . 4 54 40 5 1  4 7 . 1 9 3 22 1 .  62 72 .  99 352  28 -4 .  35 1 5 00 

7 1  59 1 7  . 3 1 8  40 5 3  36 . 0 1 2  2 3 1 . 8 3  
7 1  58  1 5  . 5 8 1  40 5 7  45 . 6 1 7  2 2 7 .  56 72 .  0 3  352  1 5  -4 . 5 5  I I  

7 1  59 2 0  . 489  4 1  00  37  . 7 2 9  2 32 . 92 



C11 
-:i 

---'" 

Station 

Al 0 7  
1 08 
1 0 9  
1 1 0 
1 1 1  
1 1 2 
1 1  3 
1 1 4 
1 1 5  
1 1 6 
1 1 7  
1 1 8 
1 1 9  
6 1 9  
1 2 0 
1 2 1  
1 2 2 
1 2  3 
1 2 4 
6 2 4  
1 2 5  
1 2 6 
1 2 7  
1 2 8  
1 2 9 
1 30 
1 3 1  
1 32 
6 32 
1 3 3 

24  November - 30 De cember 1 96 9  

Eleva-
Latitud e (S) Longitude (E) tion 

(m)  

7 1° 5 8 '  42" . 96 1 41° 04 ' 04" . 0 5 1  2 3 3 . 5 7  
7 1  5 9  3 9 . 984 4 1  07 31  . 0 98 2 4 5 . 0 6  
7 1 58 4 3  . 0 5 1  4 1  1 0  0 2  . 7 42 2 3 8 . 0 9  
7 1  5 9  5 1  . 9 7 3  4 1  1 2  3 3  . 5 2 3  2 5 1 .  5 2  
7 1  5 9  2 1  . 00 1 4 1  1 4  40 . 804 2 5 1 .  6 5  
7 1 5 9 5 8  . 454 4 1  1 5  05  . 5 5 3  2 5 7 .  1 8  
7 1  5 9  2 9 . 008  4 1  1 7  5 2  . 3 5 1  2 5 0 . 7 4  
72  00  2 5  . 54 1  4 1 2 0 38 . 1 8 1  2 64 . 2 6  
7 2  0 0  0 1  . 984 4 1  24  2 8 . 8 1 4  2 5 9 . 8 2  
7 2  00 46 . 26 1 4 1 2 3 2 8  . 868  2 7 3 . 6 2  
7 1  5 9  5 7  . 504 41 2 7 0 3 . 5 44 2 64 .  1 1  
7 2 0 1 0 2 . 7 02  4 1  25  38  . 76  3 2 80 .  5 0  
7 2  0 0  0 3  . 9 74  4 1  30  56  . 1 8 5 2 5 6 . 6 0  

72  0 1  3 0  . 440 4 1 3 3 1 3  . 5 49 2 8 9 . 44  
72  0 0  42 . 7 7 1  4 1  36 2 6  . 2 7 7  2 82 . 4 5  
7 2  0 1  3 3 . 49 1 4 1  35 5 7  . 3 5 3  2 94 . 4 6  
72  0 0  3 1  . 892 4 1  38 46 . 7 32 2 8 2 . 46 
7 2  0 1  24 . 8 0 1  4 1  40 0 4  . 2 3 1  2 8 5 . 9 7  

7 1  5 9  5 3  . 1 97 4 1  4 3  08  . 495 2 8 5 .  54  
7 2  0 1  07  . 1 6 6 41  46 5 7 . 2 1 5  2 9 7 . 8 8  
7 1  59  5 6 . 622  4 1  47  0 0  . 964 2 8 8 .  2 4  
7 2 00 5 3 . 1 89 4 1  50 0 3 . 8 7 6  2 9 6 .  84  
7 1  5 9  5 2  . 240 4 1  53 00  . 2 8 3  2 84 .  5 5  
7 2  00  5 5  . 479  4 1  56  55  . 324  2 90 .  34  
7 1  59  5 7  . 1 2 5  4 1  5 9  5 7  . 9 9 5  2 8 3 . 04  
72  00  46 . 1 40 42 0 3  2 1  . 6 32 2 8 1 .  7 4  

7 1  5 9  3 2 . 049 42 06  2 7 . 1 1 6 2 7 7 . 1 6  

20 De cember 1 97 3 - 1 6  January 1 9 7 4  

Latitude ( S ) 

7 1 ° 5 8 '  40" . 680  
7 1  5 9  37  . 7 3 8  
7 1  58  40 . 7 6 9  
7 1  59  4 9 . 740  
7 1 59 1 8  . 7 57  
7 1  59  5 6  . 2 30 
7 1  59  26 . 7 88  
72 00 2 3  . 3 58  
7 1  5 9  59  . 8 1 8  
72 00 44 . 1 2 5  
7 1  59 5 5  . 3 74  
72  0 1  00  . 6 00  

7 2  00  0 1  . 54 3  
7 2  0 1  2 8  . 4 3 8  
7 2  0 0  40  . 7 7 8  
72 0 1  3 1  . 5 38  
72  00  29  . 9 38 

72 0 1  2 2  . 0 5 9  
7 1  59  5 1  . 2 6 3  
72 0 1 0 5 . 309  
7 1  59  54  . 7 1 1  
72 00 5 1  . 3 3 1  
7 1  5 9  5 0  . 346 
72  00 5 3  . 6 36 
7 1  59 5 5  . 2 5 7  

7 2  0 0  4 4  . 8 7 8  
7 1  59 30 . 1 7 1  

Longitude (E ) 

4 1 ° 04 1 0 3 1 1 • 002  
4 1  0 7  2 9 . 995  
41  10  0 1  . 6 30  
4 1  1 2  32 . 380  
4 1  14  39  . 6 6 3  
4 1  1 5  0 4  . 3 94 
41 1 7  5 1  . 1 8 1  
4 1  2 0  3 6  . 922 
4 1  24  2 7 . 584 
41 2 3  2 7  . 6 35 
4 1  27 02 . 3 1 3  
41  2 5  3 7  . 549  

41  30  55  . 48 5  
41 3 3 1 2  . 2 6 7  
4 1  3 6  2 5  . 002  
41  3 5  56  . 1 6 5  
4 1  3 8  4 5  . 5 0 1  

4 1  39  39  . 8 69  
4 1  4 3  0 7  . 304 
41  46 56 . 2 6 5  
4 1  4 6  5 9  . 9 1 0  
4 1  5 0  0 2  . 9 7  9 
4 1  52  5 9  . 2 9 3  
4 1  5 6  5 4  . 4 35  
4 1  5 9  5 6  . 999  

42 0 3 2 3 . 92 3 
42 06  2 5  . 967  

Eleva-
tion 

(m) 

2 30 .  46 
240 .  74 
2 34 . 2 2  
248 . 24  
2 47 . 7 8  
2 5 3 . 6 0  
246 . 90 
2 6 0 .  58 
2 5 5 . 6 6  
2 6 9 .  86 
2 6 0 .  80 
2 7 7 .  06 

2 54 .  1 9  
2 8 5 .  5 7  
2 7 8 . 2 6  
2 90 .  8 2  
2 7 8 . 5 7  

2 84 . 00  
2 8 1 . 9 7  
2 9 3 . 80 
2 84 .  59  
2 9 3 . 24  
2 80 . 49  
286 .  9 5  
2 7 9 . 7 4  

2 7 8 .  5 9  
2 74 .  2 8  

Movement for 4 years  
Horizontal 

Ve rti cal Pe riod d isplace - displ ace-
(days ) ment ment 

(m ) azimuth (m) 

7 1 .  40 3 5 1° 54 ' - 4 . 90 1 5 0 0 
7 0 . 4 1  3 5 1  2 2  - 4 .  7 3  1 5 0 1  
7 1 .  5 2  35 1 2 5  -4 . 67  I I  

7 0 . 0 7  3 5 1  0 0  - 4 . 48 I I  

7 0 . 40  3 5 1  04  -4 .  59 1 1  

6 9 . 8 1  3 5 0  50  -4 .  90 1 1  

6 9 . 7 1  3 5 0  44 - 4 . 2 3  I I  

68 .  72  349  54  - 4 .  1 5  " 

68 .  1 6  3 50  02  - 4 . 6 8  1 502  
6 7 . 24  349 5 3  - 3 . 9 3  " 

6 7 . 06  349 5 2  - 5 . 2 8  I I  

6 6 .  1 7  349 5 3  -4 . 64 1 50 3  

6 3 . 2 5  348 49  - 3 . 94 I I  

6 2 .  96 348 49 - 4 .  1 3  1 1  

6 1 . 5 8  349 2 2  - 4 . 2 3  " 

6 1 .  6 9  348  5 9  - 4 . 04 " 

6 1 . 02  349  1 3  - 3 . 5 5  " 

5 8 . 2 6  3 5 1  0 1  - 4 .  37 I I  

6 0 . 0 8  3 5 0  1 9  - 4 . 2 2  1 50 5  
5 8 . 2 2  3 5 1  3 1  - 4 .  5 1  I I  

59 . 46 3 5 0  49  - 4 . 44 I I  

5 7 .  7 5  3 5 1  3 1  - 4 . 66  " 

5 8 . 6 7  3 5 0  3 8  - 3 . 5 9  " 

5 9 . 24  349 1 7  -4 .  76  I I  



CJ1 
00 

Station 

-

Al 34 
6 34 
1 3 5 
1 36 
6 36 
1 37 
6 37 
1 38 
6 3 8  
1 39 
6 39 
1 40 
1 4 1  
1 42 
1 4 3  
643  
1 44 
1 4 5  
1 46 
1 47 
1 4 8  
1 49 
1 50 
6 50  
1 5 1  
1 5 2 
6 5 2  
1 5 3  
6 5 3  
1 54 

2 4  Novemb e r - 30 D e cembe r 1 96 9  

Latitude (S) 

72° 00 '  2 7 1 1
• 996 

7 1  59  45  . 00 9  
7 2  00  1 7  . 6 64 

7 1  5 9  4 3  . 07 1  

72  00 2 8  . 7 1 3 

7 1 59 1 5  . 390 

7 1  5 9  58  . 8 1 3  
7 1  58  2 8 . 7 94 
7 1  59  1 5  . 80 3 
7 1  5 7  4 7 . 1 09 

7 1  58  56  . 62 7  
7 1  5 8  00 . 5 32 
7 1  5 8  57 . 974 
7 1  58  0 8  . 2 20 
7 1  5 9  4 1  . 520  
7 1  5 8  2 9 . 5 84 
7 1  59  2 8  . 42 9 

7 1  58  30 . 0 72  
7 1  59  2 8  . 1 0 8 

7 1  5 9  08 . 3 1 3 

72  00  5 1  . 5 88  

Longitude (E) 

42° 07 '  39" . 9 76  

42  1 0  3 5  . 4 1 7  
42 1 3  0 1  . 546 

42 1 3  20  . 2 56  

42  1 5  2 5 . 941  

42  15  29 . 355  

42  2 1  22 . 378  
42  1 8  28  . 2 36 
42 2 5  40 . 4 84 
42 24 04 . 2 7 6  

4 2  2 8  39 . 6 1 9  
42 33  57 . 5 7 0 
42 33  52 . 3 37 
42 36 5 3  . 4 1 8  
42 3 5  4 3  . 8 7 1  
42 39 56 . 9 54 
42 40 33 . 5 69  

42  43  (3 3  . 5 38 
42 44 1 2  . 1 5 3 

42 47 47 . 064 

42 46 36 . 1 1 5 

Eleva-
tion 

(m) 

27 3 . 7 5  

2 7 2 .  35  
272 .  30 

2 7 2 .  9 3  

2 6 2 . 54 

2 6 6 .  96 

2 8 3 . 84 
2 6 3 . 28  
2 9 7 .  52 
2 54. 66 

2 9 9. 02 
2 89 . 89  
308 . 02  
2 9 9 . 1 4  
3 1 7 .  35  
30 5 .  34 
3 1 3 . 04 

2 98 .  90 
308 . 04 

296 .  66 

32 5 .  1 6  

2 0  De cember 1 97 3 - 1 6  January 1 974  Movement for 4 ye ars  

Eleva- Horizontal 
Ve rtical 

Latitude ( S ) Longitude (E)  tion di spla c e - displace-
Pe riod 

(m) ment ment (8ays)  
(m) azimuth (m) 

72° 00 ' 2 9 1 1 • 369 42° 0 7 ' 4 3 1 1
• 1 92 2 7 1 . 06  

7 1  ,5 9 43  . 1 3 5 42 1 0  34 . 1 6 1  2 6 9 . 28  5 9 .  3 1  348 ° 1 7 '  - 4 . 6 8  1 50 5  

72  00 1 4  . 974 42 1 2  37 . 6 0 3  2 6 9 . 6 2  

7 1  5 9  39 . 359  42  1 3  02 . 0 1 2  2 7 0 . 99  
72  00 26  . 847 42 1 5  24 . 43 5  2 59 . 2 7  59 . 60 346 00 - 3 . 95  1 507  
72  00 09  . 32 7 42  1 8  2 3 . 5 5 5  2 6 0 . 00 

7 1  59  1 3  . 6 94 42 1 5  2 6  . 869  2 6 5 . 60 
7 1  59  56  . 9 30 42 2 1  20 . 5 3 1  2 7 9 .  39 6 0 . 98 343 0 7  -4 . 3 3  I I  

7 1  58  26 . 907  42 1 8  26  . 52 1  2 6 1 .  22  6 0 . 7 5  344 1 7  -4 .  34 I I  

7 1 59 1 3  . 9 1 6  4 2  2 5  38 . 5 88 2 9 3 . 2 6  6 1 .  24 342 44 -4 . 2 7  I I  

7 1 57 45 . 1 99 42 24 02  . 5 6 9  2 5 3 . 5 0  
7 1  58  54 . 7 50 42 28  37 . 749 2 95 , 94 6 0 . 88  342 5 1  - 3 . 64  1 508  
7 1  5 7  58  . 6 66  42 3 3  5 5  . 6 96 2 86 . 47 6 0 . 5 7  342 4 3  - 3 . 8 3  " 

7 1 58 56 . 1 1 9  42  3 3  50  . 6 0 3  30 5 . 00 5 9 . 85  343 5 1  - 3 . 44 I I  

7 1  58  06 . 362 42 36 5 1  . 6 1 5  2 95 .  32 6 0 .  1 2  34 3 1 7  1 509  
7 1  5 9  39 . 700  42 35  42 . 305  3 1 3 . 85 58 .  37 345 06  -4 . 1 3  1 5 1 1  
7 1  58  2 7 . 7 52 42 39  5 5  . 2 70  302 . 0 3  5 9 . 03  344 0 7  - 3 . 98 I I  

7 1  5 9  2 6  . 309 42 40 3 1  . 8 30 3 1 0 . 24 
7 1  58  28  . 2 59  42 43  3 1  . 8 37 2 9 6 .  1 0  5 8 .  5 1  34 3 48 - 3 . 37  I I  

7 1 59 25  . 4 1 9  42 44 0 9 . 2 2 9  30 5 . 0 1  

7 1  5 9  0 1  . 1 6 5  42 4 7  56 . 374 294 . 00 
72 00 49 . 8 3 9  4 2  4 6  34 . 3 8 1  322 .  1 4  5 6 . 69  342 58  1 5 1 2  



i:J"1 
tC> 

Station 

Al 5 5  
1 5 6 
6 5 6  
1 5 7 
1 5 8 
6 5 8 
1 5 9 
1 60 
1 6 1  
1 6 2 
1 6 3  
1 64 

24 November- 30 De cembe r 1 96 9  

Eleva-
Latitude (S) Longitude (E) tion 

(m) 

72° 0 1 ' 2 5 " .  7 7 2  42° 52 ' 0 6 " .  2 1 8  3 37 .  3 9  
7 2  0 0  0 3  . 6 9 7  42  52  39  . 6 89  307 .  97  

72  0 1  2 8  . 6 3 1  42 5 5  22 . 52 1 3 3 1 . 9 2  
7 1 59 5 0 . 1 98 42 58  23 . 6 68  304 .  8 8  

7 2  0 1  2 7  . 904 43  0 0  32 . 1 50 3 50 . 4 9  
72  00  0 9  . 2 5 8  43  0 3  35  . 0 37 329 .  1 5  
72 0 1  34 . 1 04 43  0 3  57  . 492 36  3 .  1 1  
7 2  00 1 3  . 7 7 5  4 3  0 7  0 0  . 2 68  348 .  9 0  
7 2  0 1  3 3  . 478  4 3  07  2 8 . 864 367 .  6 7  
7 2  0 0  0 8  . 2 8 5  43 0 9  50 . 306 354 . 8 3  

2 0  De cember 1 97 3 - 1 6  January 1 974  

Eleva-
Latitude ( S )  Longitude {E) tion 

(m) 

72° 0 1 ' 24" .  1 02 42° 5 2 '  04" . 305  3 34. 1 1  

72  00 04 . 84 3  14 2  5 2  29  . 897  306 .  2 8  
7 2  0 1  2 6  . 9 8 1  42 5 5  2 0 . 376  329 . 24  

7 1  5 9  54 . 0 7 5  42 5 8  1 2 . 848 302 . 1 3  
72  0 1  2 6  . 2 6 8  43  0 0  29 . 7 6 1  347 . 1 0  
72 00 0 7  . 6 0 7  43  0 3  3 2  . 506 32 6 .  5 8  
7 2  0 1  3 2  . 4 76  43  03  5 5  . 1 35  360 . 0 8  
72  0 0  1 2  . 1 2 1  43  0 6  5 7  . 84 3  345 . 90 
72  01 3 1  . 8 5 1  4 3  0 7  26 , 5 6 7  364.  5 1  
72 00 0 6  . 6 1 2  4 3  0 9  47 . 9 5 3  352 . 2 0  

Movement for 4 years 

Horizontal 
Vertical 

di spla ce- displace-
Pe riod 

ment ment {days ) 
(m ) uimuth (m) 

54 . 90 340° 3 1 '  - 3 . 44 1 5 1 2  

5 5 .  1 0  3 38 0 8  1 5 1 3  

5 5 . 62  3 3 5  44 - 3 . 26  I I  

5 6 . 62  3 34 39  - 3 . 27 I I  

5 5 . 2 7  3 35 5 5  - 3 .  0 1  1 1  

5 6 . 28  3 35 3 7  - 2 . 90 1 5 1 4  
5 5 . 0 1  3 36 2 7  3 .  20 1 1  

56 . 54 3 36 30 - 2 . 85  I I  



T able 2 .  Surfa c e  slope of the ice  sheet  at the stations of a triangulation chain 
in Mizuho Plateau,  1 97 3 - 1 974 .  

Downhill  s lope Uphill 

Station Direction Inc l ina tion Direction 
(degrees true} (ang l e )  ( degrees true) 

AOO l 4 5 ° - 36 1 1 80 ° 

0 0 3 3 3  - 3 3 1 88 
004  3 - 32 2 1 8  
00 5 3 1 4  - 37 1 4 7  
0 0 6  3 5 0  - 40 1 80 

0 0 7  343  - 35  1 0 1  
0 0 8  3 1 5  - 32 1 2 9 , 1 35 
0 0 9  3 3 5 - 36 1 7 4 
0 1 0  348 - 39 1 80 

0 1 1 3 5 0  - 40 1 26 
0 1 2  3 1 3 - 42 9 0  
0 1 4  3 7  - 46 1 80 , 1 86 
0 1 5  3 1 5  - 1 8  1 37 
0 1 6  2 70 - 32 1 80 
0 1 7  2 9 6  - 2 5  1 3 3 
0 1 8  348 - 4 1  1 7 3 
0 1 9  2 70 - 1 5  1 7 1  
0 2 0  4 - 40 3 1 5 
0 2 1 0 - 1 7  2 1 8  
0 2 2  3 2 4  - 30 2 0 2  

02 3 3 1 5  - 1 2 1 44 

024  2 5  - 2 8  2 1 0  
0 2 5 24 - 2 2 1 90 

0 2 6  0 - 2 7  1 80 , 204  
0 2 7  3 5 8  - 1 5  1 8 3  
0 2 8  3 37 - 3 5 1 88 
0 2 9  3 1 8  - 2 8  1 80 , 204  

0 3 0  3 2 5  - 3 1 1 86 
0 3 1  30 9 , 3 1 5  - 1 9  1 48 
0 3 2  1 1  - 2 7  1 4 5  

0 3 3  345 - 1 4 1 7 0 
0 34 4 - 1 9  1 60 
0 3 5  1 0  - 1 8  1 84 
0 3 6  0 , 20  - 35 1 76 
0 3 7  2 5  - 2 2  2 2 8  
5 3 8 2 9 , 45  - 1 7  1 80 , 1 92 
0 3 9  1 1  - 1 8  1 88 

040  0 ,  1 3  - 32 1 80 
04 1 46 - 1 5  1 7 6 , 1 80 
042 34 - 1 2  1 64 , 1 80 
0 4 3  0 - 1 5  1 80 
044 5 - 30 1 5 1 

slope  

Inc I ina tion S tation 
(ang le )  

+ 5 8 ' A 045  
+ 1 0 52 ' 046 
+ l  47 047  

+ 5 3  548 
+48 049  

+ l  04 5 5 0  
+ 5 9  0 5 1  

+ l  1 2  0 5 2  
+42 0 5 3  

+ l  0 8  0 5 4  
+24 0 5 5  
+ 2 5  0 5 6  
+44 0 5 7  
+ 1 5 5 8  

+ l  20  0 5 9  
+ 1 9  0 6 0  
+2 3 0 6 1 
+ 38 0 6 2  
+ 1 1  0 6 3 
+ 2 6  0 6 4  
+ 2 2  0 6 5  

+ l  40 0 6 6  
+ 35 0 6 7  

+ l  0 6  0 6 8  
+ 34 0 6 9  
+ 2 1 0 7 0  
+ 1 8  0 7 1 
+ 2 8  0 7 2  
+ 1 3  0 7 3 
+ 6 5 7 4  
+ 2 5  0 7 5 
+2 5 0 7 6  
+40 0 7 7  
- 2 0 7 8 

+2 1 0 7 9 
+ 1 2  0 80 
+20  0 8 1  
- 1 0 8 2  
+ 1 2  0 8 3  

+ 1 8  084 

+ 1 7  0 8 5  
+ 5 0 8 6  

- 60 -

Downhill s lope 

Direction Inc l inat ion 

(degrees true) ( ang le) 

2 1
° - 1 3 1 

342 - 1 3  
0 - 1 9  

38 , 45 - 2 9  
354  - 2 4  

357  - 2 3  
1 3  - 1 3  

0 ,  1 6  - 35 
1 6  - 2 2  

6 - 2 0  
0 - 1 8  

1 6  - 40 

1 8  - 2 9  
1 2  - 1 7  

1 4  - 2 2  
0 - 3 3 

42 - 2 1  
7 - 36 

0 ,  3 5 1  - 2 1  
345 - 39 

3 - 2 1  
0 - 2 9  
0 - 24 

3 5 2  - 42 
348 - 2 5  

0 - 2 4  

345 - 2 1  
0 ,  3 3 5  - 37 

0 ,  1 0  - 1 9  
3 5 9  - 1 4 

0 ,  348 - 29 
342 - 1 3  
32 5 - 1 8  
322  - 1 6  

2 - 3 3 
3 - 22 

4 - 20 

0 ,  1 0  - 2 3  
3 34 - 36 
3 5 9  - 1 7  
324 - 1 9  

2 8  - 1 5  

Uphill 

Direction 
(degrees true) 

1 8 7 ° 

1 42 , 1 80 
1 80 
1 56 
1 88 

1 80 , 1 87 
1 82 
1 92 
2 0 8  
1 98 
2 0 5  
1 6 5  
1 82 

1 6 7 , 1 80 
1 82 
1 44 

1 6 9 
1 7 9  
1 82 
1 7 8 

1 4 7  
1 82 
1 8 1  
1 7 8  
1 7 9  
1 80 
1 5 7 
1 90 
1 99 

1 80 , 1 92 
1 8 1  
1 89 
1 5 9  

1 6 5 , 1 80 
1 6 7 
1 80 

1 64 , 1 80 
1 82 

1 7 4 , 1 80 

1 80 
1 90 
1 7 9  

s lope 

Inc l i na t ion 

f angl e l  

+ 1 8 1 

+ 1 8  

+ 1 8  
+ 3 
+ 1 8  
+ 1 6  
+ 2 2  
+ 1 0  
+ 2 1 
+ 2 0  
+2 9 
+ 4 
+ 1 5  
+2 0 
+20  
+ 7 
+2 1 

+ 3 3  

+ 30 

+22  

+40 

+ 2 0  

+ 5 3 
+ 3 
+2 3 

+20 
+2 9 
+ 6 
+2 5 
+2 1 

+ 4 
+22 

+ 1 7  
+ 1 8  
+ 3 
+ 1 9  
+ 2 5  
+ 1 6  
+ 3 
+2 1 

+ 1 7  
+2 9 



D ownhill s lop e Uphill s lope Downhill s lope Uphill s lope 
Station D i rection In c l i n a t io n  D i rection Inc I i  nat ion Station D irection Inc l i na t ion D i rection l n c l i na t i on (degrees true) ( a n g l e !  (degrees true, t a ngle ' rdegre<>s t rue ' i' a ng l e l  idegrees tru<"l  angle 

A087 3 5 6 ° - 36 1 1 6 8 ° + 4 1 A 1 3 1 3 3 1° - 3 1 1 1 47° + l '  
5 8 8  0 - 1 8  1 80 + 2 2  6 32 4 5  - 7 1 80 + 2 2  
0 8 9  0 - 1 4 1 70 +24 1 3 3 3 5 8  - 1 0 1 5 3  + 1 9  
090 3 5 8  - 1 9  1 7  5 + 2 9 6 34 46  - 3 1 56 + 2 4  
5 9 1  3 5 8  - 26 1 36 + 1 0  1 3 5 1 - 20 1 5 8 + 9 
092  3 5 8  - 22 1 71 +27 6 36 36 , 4 5 - 2 1 3 5 + 30 
5 9 3  3 3 1  - 4 1 6 7  + 3 2  6 37 2 - 9 1 5 1 + 2 4  
0 9 4  1 - 2 3  1 80 + 32 1 38 34 - 3 1 35 ,  1 42 +4 3 
0 9 5  345  - 39  1 7 8 + 3 6 38 2 8  - 1 8  1 2 2 + 1° 0 3 1 

0 9 6  3 3 5  - 17 1 80 +20 6 3 9  30 , 4 5  - 1 8  1 52 + 1 3 
0 9 7  0 , 9 - 1 2 1 7 1 ,  1 80 + 1 7  1 40 3 38 - 1 2  1 45 + 5 9  
0 9 8  0 - 1 8  1 6 2 + 1 6  1 4 1  5 5  0 1 20 +2 8 
0 9 9  0 ,  346 - 30 1 86 + 4 1 42 3 3 5  - 1 9  1 4 3  + 50 
1 00 3 5 2  - 1 7 l 7 3 + 1 9  64 3 2 37 - 8 1 50 + 3 3  
10 1 3 5 8  - 2 1  1 82 + 1 8  1 44 3 34 - 1 7 1 62 + 3 8  
1 02 0 ,  354  - 1 5  1 6 4 + 1 5  1 45 3 1 8  - 1 6  1 68 + 3 7  
1 0 3  347 - 32 1 4 3  + 5 1 46 3 1 6  - 2 5  1 7 1  + 2 3 
604 3 2 7  - 1 6  1 5 9 + 1 6  1 47 309 - 3 3 1 80 + 1 1 
1 0 5  3 34 - 20 1 67, 1 80 + 1 4  1 4 8  346 - 1 9  1 73 , 1 80 + 1 1 
606 0 ,  3 50 - 9 1 7 2 + 1 7  1 49 305 - 1 8  1 89 + 1 6  
1 0 7  0 , 6 - 30 135, 161,180 + 2 6 50 346 - 1 5  1 71 , 1 80 + 1 3 
1 0 8  346 - 1 7  1 5 8 + 2 1 1 5 1  0 ,  3 5 1  - 22 2 20 + 8 
1 0 9  4 5 . 3 57 - 1 8  1 5 5 +20  6 5 2  0 - 1 1  1 97 + 2 5 
1 1 0 3 52 - 2 1  1 5 7 + 2 2  6 5 3  3 1 4  - 2 1 80 + 3 1  
1 1 1  346 - 34 1 66 , 1 80 + 2 1 54 0 ,  346 - 1 5  1 6 3  + 2 2  
1 1 2 0 ,  3 5 2  - 1 8  1 80 + 1 7  1 5 5 0 , 34 3 - 34 1 34 + 2 
1 1 3  345  - 1 8 1 34 + 2 1 6 5 6  3 5 7  - 7 1 9 3 +4 1 
1 1 4 3 5 2  - 2 1  1 37 + 2 4  1 5 7 347 - 1 6  205  + 3 1  
1 1 5 3 1 5 , 3 2 5  - 3 1  1 6 5  + 2 8  6 58 2 96 - 2 1 46 +48  
1 1 6 346 - 2 3  1 4 1  + 2 8  1 5 9 350 - 36 1 2 1 , 1 3 5 + 1 4  
1 1 7 6 - 2 1  1 94 + 2 4  1 60 3 1 5 ,  3 34 - 1 6  1 6 5  + 4 3  
1 1 8  3 39 - 34 1 3 5 ,  1 47 + 3 1 6 1  346 - 2 6  1 34 +24  
6 1 9 3 1 5 , 0 , 45 - 9 1 5 1  + 2 1 1 6 2 3 1 5  - 1 9  1 8 3 + 2 6  
1 20 3 3 5  - 2 2  1 44 + 2 7 1 6  3 340 - 37 1 7 6 + 1 1 
1 2 1  34 1 - 2 1 1 34 + 34 1 64 2 4  - 1 7 1 80 + 1 5  
1 2 2 3 50 - 2 3  1 3 5 , 1 4 1  + 1 5 
1 2  3 3 37 - 3 5 1 5 5 + 6 
6 2 4  3 5 9 - 1 1  1 5 9 + 2 8  
1 2 5  3 5 3  - 2 2  1 80 + 1 6  
1 2 6  3 1 3 - 1 6 1 4 3 + 1 2  
1 2 7  3 3 8  - 3 8  1 7 1  + 5 
1 2 8  2 - 20 1 5 3  + 1 2  
1 2 9  0 ,  34 3 - 20 1 9 5 + 1 8 
1 30 6 - 1 5  1 98 + 1 7  
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